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–  CPC Mission and Activities  

–  CPC Seasonal Climate (P&T) Outlooks 

•  What is CPC currently doing? 

–  CPC Drought Information Products 

•  What is CPC currently doing? 

–  How is CPC incorporating users of climate outlook information? 

–  Opportunities for enhanced collaboration with RGB 

–  Extras 

•  Proposed Changes to CPC US Seasonal Drought Outlooks 

•  Climate Modeling and Prediction Advances at NCEP 

Outline 
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N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

CPC	  Mission	  
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We	  deliver	  climate	  predic.on,	  monitoring,	  and	  diagnos.c	  products	  
for	  .mescales	  from	  weeks	  to	  years	  to	  the	  Na.on	  and	  the	  global	  

community	  for	  the	  protec.on	  of	  life	  and	  property	  and	  the	  
enhancement	  of	  the	  economy.	  	  

	  Opera&onal	  Requirements:	  
•  Deliver	  na&onal	  outlook	  products:	  	  	  	  	  	  	  	  	  	  	  	  	  	  

temperature,	  precipita&on,	  drought,	  
hurricanes,..	  	  

•  Span	  weeks,	  months,	  seasons,	  years	  	  

•  Embrace	  collabora&ve	  forecas&ng	  with	  
other	  NCEP	  Service	  Centers,	  NOAA	  line	  
offices,	  other	  agencies	  and	  labs	  	  

•  Ensure	  real-‐&me,	  on-‐&me,	  all	  the	  &me	  
(since	  ‘79)	  

•  Enable	  NGSP	  Societal	  Challenges:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
“Water”	  and	  “Extremes”	  

Temperature	  Outlook	  
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Climate/Weather 
Linkage 

CPC 

TPC OPC HPC 

SWPC AWC SPC 

Click to edit Master title style 
N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

NOAA	  Seamless	  Suite	  of	  Forecast	  Products	  
Spanning	  Climate	  and	  Weather	  
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Service	  Center	  Perspec&ve	  

Collaborative 
Forecasts 



•  Official Outlooks focused on  
week-2, monthly, seasonal 
 6-10 Day & 8-14 Day                                 

Precipitation & Temperature Outlooks 
 Day 3-14 Hazards Outlooks                                  

(US, Global Tropics) 
 Monthly & Seasonal                               

Precipitation & Temperature Outlooks 
 Seasonal Drought Outlook                                                                                                        
 Seasonal Hurricane Outlooks                                                                   

(Atlantic and Eastern Pacific) 
 Monthly ENSO Prediction 

* Dynamical Models  
•  Climate Forecast System 
•  Global Forecast System 
•  ECMWF 

Tools used to develop prediction products 
•  Dynamical Models 
•  Statistical Models 
•  Historical Analogs 
•  Historical Composites 

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

CPC	  Climate	  Predic<on	  Products	  
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•  Monitor atmospheric, oceanic and land 
surface conditions using daily and monthly 
data, time series, and spatial maps (both 
real-time and historical) 
–  Primary modes of climate variability                                  

(ENSO, MJO, NAO, PNA, AO,...) 
–  Storm Tracks and Blocking 
–  Monsoons 
–  Precipitation and Surface Temperature 
–  Drought (US, North America; NIDIS) 

•  Products rely on a wide range of real-time 
reanalyses (R1, R2, CFSR, NARR, GODAS) 

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

CPC	  Climate	  Monitoring	  Products	  
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•  Synthesis of current weather and climate 
information and forecasts; issued on a routine 
basis 

–  Climate Diagnostics Bulletin                               (monthly, 
web) 

–  ENSO Diagnostics Discussion                            (monthly, 
PDF and WORD) 

–  Weekly ENSO / MJO / Monsoon / Ocean                    
updates  (.ppt, PDF, web) 

–  Monthly Drought Briefing (nowcast and forecasts) 
–  Seasonal Climate Summaries (web) 
–  Special Climate Assessments (extreme events, web) 
–  Annual Climate Assessment                                      

(multi-agency; published in the AMS Bulletin) 

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

CPC	  Climate	  Diagnos<c	  Products	  
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N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

CPC	  Seasonal	  Climate	  Outlooks	  
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N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

How	  Does	  CPC	  Make	  Opera&onal	  
Seasonal	  Climate	  Outlooks?	  
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•  Seasonal temperature and precipitation forecasts are based on a 
combination of  statistical and dynamical forecasts 

•  An objective consolidation of forecast information provides a basis 
for a single outlook map 

•  A forecaster subjectively adjusts the forecast 
•  A team of seasonal forecasters reviews the forecasts with input from 

across NOAA and other agencies 
•  First conference call on Friday before release date to review the 

current climate state and previous forecasts 
•  Second call on Tuesday before release date to review the 

forecaster’s preliminary maps 
•  Release date every third Thursday of the month 



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 
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Which tools are used… 

How are tools combined? 

Dynamical vs Empirical Tools 

Skill of tools and OFFICIAL Outlook 

How easily can a new tool be included? 

US, yes, but occasional global perspective 
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From an internal CPC Briefing package 
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EMP EMP EMP EMP 

EMP DYN 

DYN 

CON CON 

N/A 



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Verifica&on	  of	  Climate	  Outlooks	  

13 

– RGB skill generally tracks the overall skill of seasonal forecasts with greater variations due to the smaller 
area of the region. 
– On average, skill of temperature (left) and precipitation (right) forecasts for the RGB exceeds the average 
skill for the U.S. 

RGB* 

All U.S. 

* US Climate Divisions 
within the RGB 



Temperature	  Forecast	  Heidke	  Skill	  Scores	  :	  	  
Non-‐Equal	  Chance(non	  EC)	  forecasts:	  42.	  40	  	  
All	  forecasts:	  22.84	  	  
%	  coverage	  non	  EC:	  53.88	  

Precipita&on	  Forecast	  Heidke	  Skill	  Scores	  :	  	  
Non-‐Equal	  Chance(non	  EC)	  forecasts:	  31.25	  	  
All	  forecasts:	  6.47	  	  
%	  coverage	  non	  EC:	  20.69	  



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

CPC	  Drought	  Informa&on	  Products	  
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Drought	  Monitoring	  
Products	  Page	  

hZp://www.cpc.ncep.noaa.gov/products/monitoring_and_data/drought.shtml	  



Drought	  Monitoring	  
Drought	  Indices	  

Standardized	  Precipita<on	  Index	   Soil	  Moisture	  Percen<les	  

Drought	  severity	  Index	  (Long-‐Term	  Palmer)	   Crop	  Moisture	  Index	  



Soil	  Moisture	  Monitoring	  

(hZp://www.cpc.ncep.noaa.gov/products/Soilmst_Monitoring/US/Soilmst/Soilmst.shtml)	  



GIS	  Data	  
Web	  Access	  

hZp://www.cpc.ncep.noaa.gov/products/GIS/GIS_DATA/	  



GIS	  Data	  (cont.)	  
FTP	  Server	  Access	  



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

CPC	  Seasonal	  Drought	  Outlook	  
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•  Originated	  in	  August	  1999—public	  in	  March	  2000	  
•  Issued	  twice	  a	  month	  

•  Intent	  is	  to	  present	  a	  simple	  na<onal	  picture	  of	  where	  droughts	  will	  
improve,	  persist,	  or	  develop	  

•  Provide	  useful	  informa<on	  to	  agriculture	  and	  hydrology	  communi<es	  	  



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

How	  Does	  CPC	  Make	  Opera&onal	  
Seasonal	  Drought	  Outlooks?	  
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•  Seasonal drought outlooks are based upon current drought conditions (at least moderate drought - 
D1 from the most recent USDM) 
o  Ensure consistency with 1- and 3-month CPC climate outlooks, especially precipitation 

•  Forecasters adjust the outlook (especially where CPC climate outlooks are EC) based on: 
o  Recent Trends in USDM 
o  Agricultural & hydrologic indicators (e.g. streamflow, soil moisture, cumulative precipitation) 
o  Extended-range forecasts 
o  Monthly & Seasonal Forecasts and Ensembles (e.g. CFSv2 SPI & soil moisture, NLDAS soil 

moisture, Ensemble Streamflow Prediction) 
o  Monthly / seasonal climatology   

•  Outlook is released to a USDO email exploder for repeated review and suggestions from 
 participants during its production (Mon-Wed) 

•  Release dates: 1) Initial USDO: every third Thursday of the month (w/1- & 3-month CPC  
  Outlooks) 
              2) Updated USDO: every first Thursday of the month (w/1-month updated CPC  
  Outlooks) 



Drought Forecasting: Short and Long-Term 
Forecast Contributions 

Start with 
 latest U.S. Drought 
 Monitor D1 areas 

Short to Extended Range 
(HPC 1-5 Day Precip, CPC 

6-10/8-14 Forecasts, Soil 
Moisture Forecasts) 

3-month 
Precipitation and 

Temperature 
 Outlooks (ENSO 

Composites)  



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Verifica&on	  of	  Drought	  Outlook	  	  
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•  Initial drought conditions (at least D1) & verifications for the US Seasonal Drought Outlook are taken from the 
weekly U.S. Drought Monitor approximately 3 months apart.  

•  Verification Categories: 
      o   Persistence = USDM level stayed the same or deteriorated 
      o   Development = USDM level now at D1 or worse, was D0 or no drought previously 
      o   Improvement = USDM category improved 1 or more categories 
      o   Some Improvement = no score (an issue) 

•  Scoring: Based upon 4-km grid 
      o   Number of grid points correctly forecast vs number incorrectly forecast using above criteria 
      o   Not scored: “Some Improvement” areas & where drought didn’t exist and did not develop 

•  Skill: Refers to difference between the USDO score vs the score of a baseline persistence forecast 

•  Underlying Issues: 
      o   Significant skill in forecasting vector of existing drought [i.e. persist/worsen or improve] 
      o   Little skill in forecasting drought development 
      o   Scores are better in the RGB (and elsewhere) during La Nina & El Nino winters    



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Verifica&on	  of	  Drought	  Outlook	  	  
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1. Start with Initial USDM; 
   used 11/2/10  (> D1) 
   for ND’10J’11 USDO 

2. Forecast drought (>D1) 
       at end of Jan 2011 
    (La Nina was ongoing) 

3. Three-months later,  
     verify drought at 
      end of Jan 2011 
   (used 2/1/11 USDM) 

4. Compare USDO categories 
        and make verifications 
(Some Improvement not scored) 



Forecasts generally beat persistence; hit a rough patch late last year; better forecasts issued in winter and last 
winter enhanced further because of La Nina signal; not enough history to break down seasonal averages 





CPC does much better forecasting existing drought vector than where it will 
develop; but decent development scores (and more aggressive forecasts) during 
the La Nina winter. 



•  Seasonal Climate (P&T) Outlooks 
•  Conference calls  

  Review the current climate state and previous forecasts (Friday before release) 
  Review the forecaster’s preliminary maps (Tuesday before release) 
  Mexico has been participating in these 

•  Seasonal Drought Outlooks 
•  DM / DO exploder lists 
•  Monthly Drought briefing 

•  More Generally 
•  Coordination with NWS Climate Services Division, Regions and Field 
•  NACSP 
•  NIDIS 
•  …… 

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

How	  is	  CPC	  Incorpora&ng	  	  
Users	  of	  Climate	  Outlooks?	  
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–  Current National Outlooks 
•  Verification of current outlooks in the RGB may be a useful starting point to 

identify future opportunities for new or enhanced regional-scale outlook 
information in the RGB.  

–  Future Regional Outlooks 
•  Explore ways to make NWS/CPC national outlooks more useful for RGB 

constituents (e.g. downscaling) 
•  Establish regional partnerships (e.g. Potomac Basin Drought Monitor 

partners CPC & Regional Council of Governments )  
•  Enhance Quarterly Climate Impacts and Outlooks Documents 
•  Ensure consistency between national outlooks and regional products and 

services in the NIDIS Pilot regions  
•  Provide objective drought forecasts to RCC’s / regional centers and get 

their feedback 
•  Enhance RCSD, CSPM and international participation in CPC monthly 

drought briefings 

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

What	  are	  Some	  Opportuni&es	  for	  Enhanced	  	  
Collabora&on	  Within	  the	  Region?	  
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N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Regional	  Outlooks	  
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N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Regional	  Outlooks	  

32 2	  Jan	  2012	  Wall	  Street	  Journal	   NIDIS-‐RISA	  Drought	  Status	  and	  Outlook	  

NOAA-‐WGA	  
Regional	  Outlook	  



N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Extras	  
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1.  Proposed changes to the U.S. Seasonal drought outlooks. 

2.  Climate Modeling and Prediction Advances at NCEP 

3.  CPC Major Thrusts (FY13) 

4.  CPC Summary 



June 30, 2011 

Current USDO: Initial 3-Month (Top)  & 
                          Updated 3-Month (Below) 

instead 

Proposed USDO: 3-Month (Top)  & 
                               1-Month (Below) 

instead 

Alleviation 
Alleviation 

Alleviation 

Alleviation 



Proposed Modifications to the U.S. Seasonal Drought Outlooks 

Initial JAS’11 USDO:  
Produced 3rd Thursday 
each Month 

Updated JAS’11 USDO: 
Produced 1st Thursday 
each Month 

By CPC USDO Authors: David Miskus, Brad Pugh, Adam Allgood, Rich Tinker, and Anthony Artusa  

Current Formats Proposed Formats 

June 30, 2011 

MODIFICATIONS 



Climate	  Forecast	  System	  -‐	  NOAA’s	  first	  dynamic,	  	  
fully-‐coupled	  opera&onal	  climate	  forecast	  model	  	  

 CFSv2	  opera&onal	  (Mar	  2011)	  

 CFSv3	  strategy	  with	  community	  (2012+)	  

Climate	  Test	  Bed	  	  -‐	  R2O	  and	  O2R	  

	  Science	  Priori&es:	  

 Climate	  Forecast	  System	  improvements	  	  

 Mul&	  Model	  Ensembles	  (NMME)	  

 Climate	  forecast	  products	  

Agreements	  and	  Task	  Forces	  

—  	  CPO-‐NCEP	  MOU	  (2012)	  

—  	  MAPP-‐CTB	  Execu&on	  Agreement	  (2012)	  

—  	  Drought,	  Modeling	  Task	  Forces	  

CFS (v1) Implemented 

Climate Test Bed spin up 

CFS (v2) Implemented 

36 

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Some	  Recent	  Climate	  Modeling	  and	  	  
Predic<on	  Advances	  at	  NCEP	  

These	  advances	  have	  improved	  	  

forecast	  skill	  	  (e.g	  CPC	  GPRA	  Measure) 

IMME  Implemented 
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Climate/Weather 
Linkage 

MME Prediction Systems are                                         
Used Across Timescales at NCEP 

North American Ensemble  
Forecast System 

Climate Forecast System/IMME/NMME 

Fo
re

ca
st

 L
ea

d 
Ti

m
e 

Threats 
Assessments 

Benefits 

Short-Range Ensemble Forecast 

Ocean Model 
HYCOM 
Wave Watch III 

Global Forecast System 

North American Forecast 

Rapid Refresh for Aviation/Severe Wx 
Dispersion Models for DHS 

NCEP Model Perspective 

Hurricane – GFDL, WRF 
GLOFS 
NGOM 
 Bays 
Chesapeake, 
Tampa, Delaware 



•  Par&cipants	  
–  EUROSIP	  (ECMWF,	  Meteo	  France,	  UKMO)	  	  
–  NOAA	  (NCEP	  CFS)	  

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Interna<onal	  Mul<-‐Model	  Ensemble	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
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•  Opera&onal	  Products	  
–  Monthly	  and	  seasonal	  mean	  sea	  surface	  temperature,	  precipita<on	  and	  

surface	  temperature	  for	  North	  America	  and	  for	  global	  domains	  and	  a	  
plume	  diagram	  for	  Nino3.4	  sea	  surface	  temperature.	  

•  Products	  producing	  maximum	  benefits	  
–  In	  the	  US,	  the	  plume	  diagram	  and	  the	  North	  American	  surface	  

temperature/precipita<on	  
•  Future	  Products	  

–  Skill	  maps	  for	  SST,	  precip	  and	  surface	  temp	  followed	  by	  new	  'requests',	  
such	  as	  wind-‐shear	  in	  support	  of	  the	  Atlan<c	  Hurricane	  seasonal	  
outlooks.	  	  



•  Par&cipants	  
–  NCEP,	  GFDL,	  NCAR,	  NASA,	  IRI,	  COLA,	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

U.	  Miami/RSMAS,	  U.	  Colorado/CIRES,	  Princeton	  	  	  
–  Led	  by	  NOAA,	  but	  a	  truly	  interagency	  effort	  

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Na<onal	  Mul<-‐Model	  Ensemble	  Experiment	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
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•  Products	  
–  Monthly	  and	  seasonal	  mean	  sea	  surface	  temperature,	  precipita<on	  and	  surface	  temperature	  

for	  North	  America	  and	  global	  domains,	  and	  plume	  diagram	  for	  Niño3.4	  sea	  surface	  
temperature.	  

•  Phase	  I	  	  
–  Goal:	  Experiment	  with	  an	  MME	  “of	  opportunity”	  based	  on	  currently	  available	  na<onal	  

models	  and	  a	  basic	  design	  (Funded	  by	  CPO-‐MAPP)	  
–  Experimental	  Implementa<on	  at	  CPC	  (Aug	  2011)	  –	  adheres	  to	  CPC	  Opera<onal	  Schedule	  

•  Phase	  II	  
–  Goal:	  A	  more	  “purposeful”	  MME	  Experiment	  with	  improved	  models,	  more	  fields,	  and	  an	  

op<mal	  experimental	  design	  to	  address	  key	  research	  ques<ons.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
(Funded	  by	  CPO-‐MAPP	  with	  contribu<ons	  from	  NSF,	  NASA	  and	  DOE).	  



•  Par&cipants	  
–  NCEP	  Global	  Ensemble	  Forecast	  System	  (GEFS)	  
–  Environment	  Canada	  Ensemble	  Predic<on	  System	  (EPS)	  
–  Servicio	  Meteorológico	  Nacional	  (SMN,	  Mexican	  Na<onal	  

Weather	  Service)	  

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

North	  American	  Ensemble	  Forecast	  System	  
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•  Products	  
–  Probabilis<c	  week-‐two	  temperature	  and	  precipita<on	  for	  North	  America	  and	  global	  domains	  
–  Bias	  correc<on	  of	  many	  more	  variables	  

•  Ini&al	  Phase	  
–  MME	  based	  on	  U.S.	  and	  Canadian	  na<onal	  	  ensemble	  models	  –	  Incorporated	  at	  CPC	  into	  

week-‐2	  Opera<onal	  Products	  
–  Correc<on	  and	  probability	  calibra<on	  to	  opera<onal	  analyses	  using	  forecast	  verifica<on	  

•  Next	  Phase	  
–  Addi<onal	  models	  (e.g.	  Fleet	  Numerical	  Meteorology	  and	  Oceanography	  Center)	  
–  Op<mal	  calibra<on	  of	  forecasts	  using	  mul<-‐decadal	  reforecast	  datasets	  –	  Experimental	  

reforecast	  datasets	  available	  for	  GEFS	  and	  EPS	  models.	  
–  Experimental	  extended	  forecasts	  into	  week-‐3	  and	  week-‐4	  



•  North American Forecast Systems (NAEFS) 
•  MME of Canadian and NCEP Global Ensembles 

N A T I O N A L   O C E A N I C   A N D   A T M O S P H E R I C   A D M I N I S T R A T I O N 

Intraseasonal	  Climate	  Outlooks	  

41 

Probability	  of	  Below	  Average	  Precipita<on	  

Week-‐2	  Forecast	  Valid	  08/07/2012-‐08/13/2012	   Probability	  of	  Above	  Average	  Precipita<on	  

Week-‐2	  Forecast	  Valid	  08/07/2012-‐08/13/2012	  



•  North American Forecast Systems (NAEFS) 
•  MME of Canadian and NCEP Global Ensembles 
•  Verification 
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Week-‐2	  Precipita&on	  

Heidke	  Skill	  Scores	  by	  Sta<on	  

Yellow	  –	  more	  skillful	  than	  climatology	  

Orange	  –	  20-‐40%	  improvement	  	  

in	  hit	  rate	  over	  climatology	  



•  North American Forecast Systems (NAEFS) 
•  MME of Canadian and NCEP Global Ensembles 
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Probability	  of	  Above,	  Near	  or	  Below	  Normal	  Temperature	  

Week-‐2	  Forecast	  Valid	  08/07/2012-‐08/13/2012	  
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CPC Progress Towards NCEP 
Strategic Planning Goals  

FY13 Major Thrust Areas  

— Support NOAA Climate Services 
•  Provide Climate Products & Services for NGSP Societal Challenges                                

(NIDIS, Weather & Climate Extremes, Coastal Innundation) 
•  Support AA Climate Goal Board and Executive Working Groups 
•  Support Climate.gov 
•  Lead National Climate Predictions and Projections Platform 

— Accelerate advances in climate modeling and prediction 
•  NCEP Climate Modeling Team focused on CFS 
•  Develop strategy for CFSv3 with community 
•  Advance Multi-Model Ensembles (IMME and NMME) 
•  Develop NOAA-wide strategy for climate reanalysis 
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CPC Progress Towards NCEP 
Strategic Planning Goals  

FY13 Major Thrust Areas  

•  Work across NOAA and with other organizations on 
expanded responsibilities for climate 

–  Enhance collaborative forecast process with NCEP Service Centers  (Wx-Cx linkage) 
–  Implement Agreements (i.e. CPO-NCEP MOU; MAPP-CTB EA; etc.)  
–  Enhance NCEP International Desks (e.g. trainer capacity) 
–  Link NCEP Visiting Scientists Program to CTB 
–  Develop CPC Strategic Plan with stakeholder community 

•  Identify and fill gaps in the “seamless suite” of forecast 
products 

–  Continue research to identify sources of predictability & prediction skill in CFS, NMME, etc. 
–  Transition new tools to operations and retire outdated ones 
–  Implement comprehensive verification system for all CPC outlooks 
–  New skill metric that combines extended range & seasonal outlooks  (progress and value) 
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